We investigate the synchronization between two systems consisting ofcoupled circle maps that have a common drive, which may be chaotic or regular. We observe several new aspects ofchaotic and regular synchronization. In the chaotic regime the transition from synchronization to nonsynchronization corresponds to the transition from one to two Liapunov exponents. We find regions in the parameter space with periodic motion where synchronization is always achieved, never achieved, or, depending on the initial conditions, sometimes achieved. The nonsynchronization or synchronization are stable in the presence of a weak chaotic (or noisy) signal. = g(u,w) , w = h(u,w) and asserted that a variable w' governed by w' = h(u,w') will synchronize with w only if the sub-Liapunov exponents of
the driven subsystem are all negative. The sub-Liapunov exponents they defined depend on the Jacobian matrix of the w subsystem, taking derivatives with respect to w only.
The synchronization condition is also valid for discrete time systems, as was found for the example in [4] .
Here we show that the sub-Liapunov exponents as defined in [1] 
are Liapunov expo nents of the global system consisting of driving and driven systems together. In a simple system consisting of coupled sine-circle maps we find that the regime of chaotic synchro nization occurs when one of the Liapunov exponents of the global system is negative and the other positive. The synchronization is lost when both exponents become positive,
which has been referred to as the hyperchaos regime [5] .
In our studies of chaotic synchronization in coupled digital phase locked loops [4] 
The operation modulo 1 is assumed on the right-hand side of the above equations. We show in Fig. 1 [1, 4] . In other chaotic regions synchronization is not found.
All these features can be understood by studying the eigenvalues (or equivalently the Liapunov exponents) of the global system consisting of the driving and driven systems
together.
The Jacobian matrix of the global system in the 9 coordinates is given by Fig. 3(b) that the necessary condition for chaotic synchronization stated in [1] , that is, negative sub-Liapunov exponent for fa, is not sufficient.
The nontrivial eigenvalue Ai is shown as a solid line in
In conclusion, we have observed several new aspects of regular and chaotic synchro nization. By considering driving and driven subsystems as a whole system we have shown that the sub-Liapunov exponents defined by Pecora and Carroll are Liapunov exponents of the global system. Chaotic synchronization is possible when the driven subsystem is more stable then the driving system. We verified that the lack of symmetry between the driving and driven subsystems may result in nonsynchronization even when they are competely regular. We found that the eigenvalues of the global system characterize the regions where regular synchronization is always achieved, never achieved or sometimes achieved depending on the initial, conditions.
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